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(54) Shift operating device 

(57) A shift operating device 19a, 19b for a bicycle 
10 is provided to change gears of the bicycle. The shift 
operating device 19a. 1 9b is coupled to the front or rear 
derailleur 18 via a shift cable 20a, 20b. The shift operat- 
ing device 19a, 19b is also coupled to a gear indicator 
device 21a, 21b via an indicator cable 22a, 22b. The 
shift operating device 19a, 19b has an attachment por- 
tion 24, 24', 24", a hand operating portion 25, 25\ 25", 
and a take up member 26, 26\ 26". The attachment por- 
tion 24, 24\ 24" is adapted to be coupled to a portion of 
a handlebar 13 of the bicycle 10. The hand operating 
portion 25, 25*, 25" is coupled to the attachment portion 
24, 24', 24" to move between a plurality of shifting posi- 
tions. The take up member 26, 26', 26" is operatively 
coupled to the hand operating portion 25, 24', 25" to 
move in response to movement of the hand operating 
portion 25, 25\ 25". The take up member has a periph- 
eral winding surface 35, 35\ a first cable attachment 
point 36. 36' and a second cable attachment point 37, 
37'. The first and second cable attachment points 36, 
36'; 37 37* of the take up member 26, 26', 26" are 
located such that shift and indicator cables 20a, 20b; 
22a, 22b extend outwardly from the take up member 26, 
26', 26" and winds about the peripheral winding surface 
35, 35\ 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] This invention generally relates to a shift 
operating device for a bicycle. More specifically, the 
present invention relates to a shift operating device with 
a gear indicator that is operatively connected to a part of 
the transmission system of a bicycle to indicate the 
position of the front or rear gears of the bicycle. 

2. Background Information 

[0002] Bicycling is becoming an increasingly popu- 
lar form of recreation as well as a means of transporta- 
tion. Moreover, bicycling has become a very popular 
competitive sport. Whether the bicycle is used for recre- 
ation, transportation or competition, the bicycle industry 
is constantly improving their components. In particular, 
bicycle components are constantly becoming lighter 
and less expensive while maintaining a high level of per- 
formance. Moreover, bicycle components are constantly 
being designed so as to be more ergonomic and user 
friendly. One particular component of the bicycle that 
has been extensively redesigned over the past years, 
are the shifting units of bicycles. 
[0003] There are many types of shifting units that 
are currently available on the market. The shifting units 
range in quality and price. Regardless of the quality and 
price of the shifting unit, the shifting unit typically will 
have some sort of gear position indicator. Typically, the 
gear position indicator is located at the take-up member 
of the shift operating device that winds up the inner wire 
of the shift control cable. Thus, the rider must look 
towards the handle portion of the handlebars in order to 
determine the current gear positions. Accordingly, this is 
very inconvenient for the rider. One example of such a 
shifting device is disclosed in U.S. Patent Nos. 
5,052,241 to Nagano and 5,458,018 to Kawakami. 
[0004] Accordingly, gear indicators have been 
developed which are mounted on a center portion of the 
bicycle so that the rider does not have to take his or her 
eyes off of the road to determine the current gear posi- 
tion. Examples of gear indicators or displays that are 
mounted on a center portion of the bicycle are disclosed 
in U.S. Patent Nos. 3,524,979 to Cohen and 5,178,033 
to Kund. Another example of an indicator that is 
mounted on a center portion of the bicycle is disclosed 
in Japanese Utility Model Publication No. 60-24273 
which discloses a shifter mounted on the upper horizon- 
tal frame tube and in which the indicator is mounted on 
a center portion of the handlebars. However, these 
types of gear indicators are often difficult to install and 
are complicated and expensive. 
[0005] In view of the above, there exists a need for 
a shift operating device which overcomes the above 



mentioned problems in the prior art. This invention 
addresses this need in the prior art as well as other 
needs, which will become apparent to those skilled in 
the art from this disclosure. 

5 

SUMMARY OF THE INVENTION 

[0006] One object of the present invention is to pro- 
vide a shift operating device that is used with a remote 
io gear indicator. 

[0007] Another object of the present invention is to 
provide a shift operating device with a take up member 
that can be adapted to various types of hand actuators. 
[0008] Another object of the present invention is to 
15 provide a shift operating device with a simple and light 
construction 

[0009] Also an object of the present invention is to 
provide a shift operating device for a bicycle which over- 
comes the disadvantages of the prior art noted above. 
[001 0] The above objects can be fulfilled, according 
to the present invention, by providing a shift operating 
device for a bicycle that changes gears of the bicycle. 
The shift operating device is coupled to the front or rear 
derailleur via a first cable. The shift operating device is 
also coupled to a gear indicator device via a second 
cable. The shift operating device has an attachment 
portion, a hand operating portion, and a take up mem- 
ber. The attachment portion is adapted to be coupled to 
a portion of a handlebar of the bicycle. The hand oper- 
ating portion is coupled to the attachment portion to 
move between a plurality of shifting positions. The take 
up member is operatively coupled to the hand operating 
portion to move in response to movement of the hand 
operating portion. The take up member has a peripheral 
winding surface, a first cable attachment point and a 
second cable attachment point. The first and second 
cable attachment points of the take up member are 
located such that first and second cables extend out- 
wardly from the take up member and winds about the 
peripheral winding surface. 

[0011] The above objects can also be fulfilled, 
according to the present invention, by providing a shift 
operating device for a bicycle that changes gears of the 
bicycle. The shift operating device has an attachment 
portion, a hand operating portion, a take up member, a 
first cable housing support and a second cable housing 
support. The attachment portion is adapted to be cou- 
pled to a portion of a handlebar of the bicycle. The hand 
operating portion is coupled to the attachment portion to 
move between a plurality of shifting positions. The take 
up member is operatively coupled to the hand operating 
portion to move in response to movement of the hand 
operating portion. The first cable housing support is 
located adjacent the take up member, and has a first 
cable housing receiving bore to guide the first cable 
from the take up member The second cable housing 
support is located adjacent the first cable housing sup- 
port, and has a second cable housing receiving bore to 
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guide a second cable from the take up member. The 
second cable housing receiving bore is arranged to 
extend longitudinally in substantially the same direction 
as the first cable housing receiving bore. 
[0012] In accordance with another aspect of the 5 
present invention, the forgoing objects can be attained 
by providing a shift operating device for a bicycle, com- 
prising an attachment portion, a hand operating portion, 
a take up member, an indicator cable and a gear indica- 
tor. The attachment portion is adapted to be coupled to 10 
a portion of a handlebar of the bicycle. The hand oper- 
ating portion is coupled to the attachment portion to 
move between a plurality of shifting positions. The take 
up member is operatively coupled to the hand operating 
portion to move in response to movement of the hand is 
operating portion. The take up member has a peripheral 
winding surface, a first cable attachment point and a 
second cable attachment point. The first and second 
cable attachment points of the take up member are 
located such that first and second cables extend out- 20 
wardly from the take up member and winds about the 
peripheral winding surface. The indicator cable has a 
first end and a second end with the first end located in 
the peripheral surface of the take up member. The gear 
indicator has an indicator housing with an indicator 25 
member coupled to the second end of the indicator 
cable for movement of the indicator member relative to 
the indicator housing. 

[0013] In one embodiment of the present invention, 
the hand operating portion is in the form of a lever mem- 30 
ber, while in other embodiments of the present inven- 
tion, the hand operating portion is in the form of a 
rotatable tubular hand actuator. In the rotatable tubular 
hand actuator embodiments of the present invention, 
the take up member can be constructed of two take-up 35 
parts or a single take up part. 

[0014] These and other objects, features, aspects 
and advantages of the present invention will become 
apparent to those skilled in the art from the following 
detailed description, which, taken in conjunction with 40 
the annexed drawings, discloses a preferred embodi- 
ment of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 

[0015] Referring now to the attached drawings 
which form a part of this original disclosure: 

Figure 1 is a side elevational view of a conventional 
bicycle equipped with a shifting unit in accordance so 
with one embodiment of the present invention; 
Figure 2 is a partial top plan view of the handlebar 
of the conventional bicycle equipped with the shift- 
ing unit mounted together with a brake lever assem- 
bly in accordance with one embodiment of the 55 
present invention; 

Figure 3 is a partial front perspective view of the 
handlebar with the right shift operating device cou- 



pled thereto in accordance with one embodiment of 
the present invention; 

Figure 4 is a first side elevational view of a take up 
member for the right shift operating device illus- 
trated in Figures 2 and 3 in accordance with one 
embodiment of the present invention; 
Figure 5 is a top plan view of the take up member 
illustrated in Figure 4 for the right shift operating 
device illustrated in Figures 2 and 3 in accordance 
with one embodiment of the present invention; 
Figure 6 is a second side elevational view of the 
take up member illustrated in Figures 4 and 5 for 
the right shift operating device illustrated in Figures 
2 and 3 in accordance with one embodiment of the 
present invention; 

Figure 7 is a third side elevational view of the take 
up member illustrated in Figures 4 through 6 for the 
right shift operating device illustrated in Figures 2- 
and 3 in accordance with one embodiment of the 
present invention; 

Figure 8 is a transverse cross-sectional view of the 
take up member illustrated in Figures 4 through.? in 
accordance with one embodiment of the present 
invention as viewed along section line 8-8 of Figure 

7; 

Figure 9 is a transverse cross-sectional view of the 
take up member illustrated in Figures 4 through 8 in 
accordance with one embodiment of the present 
invention as viewed along section line 9-9 of Figure 
7; 

Figure 1 0 is a transverse cross-sectional view of the 
take up member illustrated in Figures 4 through 9 in 
accordance with one embodiment of the present 
invention as viewed along section line 10-10 of Fig- 
ure 4; 

Figure 11 is a partial perspective view of a right shift 
operating device coupled thereto in accordance 
with another embodiment of the present invention; 
Figure 12 is an exploded perspective view of a por- 
tion of right shift operating device illustrated in Fig- 
ure 1 1 with certain parts not illustrated; 
Figure 13 is an exploded elevational view of a por- 
tion of right shift operating device illustrated in Fig- 
ures 1 1 and 12 with certain parts not illustrated; 
Figure 1 4 is a partial perspective view of a right shift 
operating device coupled thereto in accordance 
with another embodiment of the present invention; 
Figure 15 is an exploded perspective view of a por- 
tion of right gear indicator assembly illustrated in 
Figure 2 with certain parts not illustrated; 
Figure 1 6 is a top plan view of the right gear indica- 
tor illustrated in Figures 2 and 15 for the right shift 
operating device illustrated in Figures 2 and 3 in 
accordance with one embodiment of the present 
invention; 

Figure 17 is a longitudinal cross-sectional view of 
the right gear indicator illustrated in Figures 2, 15 
and 16 for the right shift operating device illustrated 
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in Figures 2 and 3 in accordance with one embodi- 
ment of the present invention as viewed along sec- 
tion line 17-17 of Figure 16; 
Figure 18 is a longitudinal cross-sectional view of 
the right gear indicator illustrated in Figures 15 5 
through 17 for the right shift operating device illus- 
trated in Figures 2 and 3 in accordance with one 
embodiment of the present invention with the indi- 
cator member in the low gear (rightmost) position; 
Figure 1 9 is a longitudinal cross-sectional view of 10 
the right gear indicator illustrated in Figures 15 
through 18 for the right shift operating device illus- 
trated in Figures 2 and 3 in accordance with one 
embodiment of the present invention with the indi- 
cator member in the high gear (leftmost) position 15 
after elongation of the cable; 
Figure 20 is an exploded perspective view of a por- 
tion of right gear indicator assembly illustrated in 
accordance with another embodiment of the 
present invention; 20 
Figure 21 is a transverse cross-sectional view of the 
right gear indicator illustrated in Figure 20 in 
accordance with another embodiment of the 
present invention; 

Figure 22 is a top plan view of a portion of right gear 25 
indicator assembly illustrated in accordance with 
another embodiment of the present invention; 
Figure 23 is a top plan view of the right gear indica- 
tor illustrated in Figure 22 with the indicator mem- 
ber in the high gear (leftmost) position after 30 
elongation of the cable, but prior to adjustment of 
the cover; 

Figure 24 is a top plan view of the right gear indica- 
tor illustrated in Figures 22 and 23 with the indicator 
member in the high gear (leftmost) position after 35 
elongation of the cable, but after adjustment of the 
cover; 

Figure 25 is a partial front perspective view of the 
handlebar with the gear indicators mounted thereto 
by the gear indicator holder in accordance with one 40 
embodiment of the present invention; 
Figure 26 is an exploded partial front perspective 
view of the handlebar with the gear indicators 
mounted thereto by the gear indicator holder illus- 
trated in Figure 25 in accordance with the present 45 
invention; 

Figure 27 is a partial front perspective view of the 
handlebar with the gear indicators mounted thereto 
by a gear indicator holder in accordance with 
another embodiment of the present invention; and so 
Figure 28 is an exploded partial front perspective 
view of the handlebar with the gear indicators 
mounted thereto by the gear indicator holder illus- 
trated in Figure 27 in accordance with the present 
invention. 55 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] Referring initially to Figures 1 and 2, a con- 
ventional bicycle 10 is illustrated with a pair of shifting 
units 1 1a and 11b coupled thereto in accordance with a 
first embodiment of the present invention. Bicycle 10 is 
a typical bicycle that includes a frame 12, a handlebar 
13, a pair of wheels 14, a pair of pedals 15 for driving a 
chain 16, a rear derailleur 17 that guides chain 16 later- 
ally along a plurality of rear sprockets mounted to rear 
wheel 14 and a front derailleur 18 that guides chain 16 
laterally along a plurality of front sprockets mounted to 
the bottom bracket (not shown). 

[0017] Bicycle 10 and its various components, 
except for shifting units 11a and 1 1b, are well-known in 
the prior art. Thus, bicycle 10 and its various compo- 
nents will not be discussed or illustrated in detail herein, 
except for the components that relate to the present 
invention. In other words, only shifting units 1 1 a and 11b 
and the components that relate thereto will be dis- 
cussed and/or illustrated herein. 
[0018] Shifting units 11a and 11b are fixedly cou- 
pled to handlebar 13 of bicycle 10 and operatively cou- 
pled to rear derailleur 17 and front derailleur 18. Each of 
these shifting units 1 1 a and 1 1 b are substantially identi- 
cal to each other, except that shifting unit 1 1a is coupled 
to rear derailleur 1 7 which has seven shift positions, and 
shifting unit 1 1b is operatively coupled to front derailleur 
18 which has only three gear shifting positions. Of 
course, it will be apparent to those skilled in the art that 
shifting units 1 1 a and 1 1 b can have any number of gear 
shifting positions. The number of gear shifting positions 
or stages will depend upon the number of gears or 
sprockets used in the bicycle's transmission. In other 
words, while shifting unit 11a is illustrated as a seven- 
stage shifting unit and shifting unit 1 1 b is illustrated as a 
three-stage shifting unit, it will be apparent to those 
skilled in the art from this disclosure that shifting units 
1 1a and 1 lb can be constructed with additional stages 
or fewer stages as needed and/or desired. 
[0019] As used herein, the terms "forward, rear- 
ward, upward, above, downward, below and transverse" 
refer to those directions of a bicycle in its normal riding 
position. Accordingly, these terms as utilized to describe 
shifting units 11a and 11b in the claims, should be inter- 
preted relative to bicycle 1 0 in its normal riding position. 
[0020] Shifting unit 11a basically includes a first 
shift operating device 19a operatively coupled to rear 
derailleur 17 via first shift cable 20a, and a first gear 
indicator 21a operatively coupled to first shift operating 
device 19a by a first indicator cable 22a. Similarly, shift- 
ing unit 11b basically includes a second shift operating 
device 19b operatively coupled to front derailleur 18 via 
second shift cable 20b, and a second gear indicator 21b 
operatively coupled to second shift operating device 
19b by a second indicator cable 22b. 
[0021] Basically, shift operating devices 19a and 
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19b are substantially identical to each other, except that 
they are mirror images and have different numbers of 
gear shifting stages. Preferably, first shift operating 
device 19a has seven shifting stages, while second shift 
operating device 19b has three shift operating stages. 5 
Similarly, first gear indicator 21a is substantially identi- 
cal to second gear indicator 21b, except that they are 
substantial mirror images and have different numbers of 
shifting stages. The shifting stages ol gear indicators 
21a and 21b correspond to the number of shifting 
stages in shift operating devices 19a and 19b, respec- 
tively. In other words, if first shift operating device 19a 
has seven shift stages, first gear indicator 21a has 
seven gear indicating positions. Likewise, if second shift 
operating device 19b has three shifting stage positions, 
second gear indicator 21b also has three gear indicating 
positions. 

[0022] As seen in Figures 2, 25 and 26, a gear indi- 
cator holder 23 is illustrated for adjustably supporting 
first and second gear indicators 21a and 21b discussed 
in more detail. Gear indicator holder 23 is designed to 
allow the shifting units 11a and 1 1 b to be easily installed 
onto handlebars 13. Moreover, the gear indicator holder 
23 is designed to accommodate various handlebars. 
Gear indicator holder 23 adjustably supports gear indi- 
cators 21a and 21b such tat gear indicators 21a and 
21b can move in a direction that is substantially perpen- 
dicular to the vertical center plane of the bicycle. More 
specifically, gear indicator holder 23 is designed to be 
mounted adjacent to the center of the handlebar 1 3 with 
the gear indicators 21a and 21b being slidably coupled 
thereto for movement generally along the longitudinal 
axis of handlebar 13. Gear indicator is discussed in 
more detail below. 

[0023] In view of the similarities between shift oper- 
ating device 19a and shift operating device 19b, shift 
operating device 19b will not be discussed or illustrated 
in detail herein. Rather, it will be apparent to those 
skilled in the art from this disclosure that the description 
and illustrations of shift operating device 19a applies to 
the construction and operation of shift operating device 
19b. Similarly, gear indicator 21b will not be discussed 
or illustrated in detail herein. Rather, it will be apparent 
to those skilled in the art from this disclosure that the 
construction and operation of second gear indicator 21b 
can be obtained from the description of first gear indica- 
tor 21a. 

[0024] Referring to Figures 2 and 3, shift operating 
device 19a basically includes an attachment portion 24, 
a hand operating portion 25, a take-up member 26, a 
shift cable housing support 27 and an indicator cable 
housing support 28. Shift operating device 19a is oper- 
atively coupled to rear derailleur 17 via first shift cable 
20a and operatively coupled to first gear indicator 21a 
via first indicator cable 22a. 

[0025] Attachment portion 24 of this embodiment of 
shift operating device 1 9a is also the attachment portion 
for a brake lever 30. Of course, it will be apparent to 



those skilled in the art that attachment portion 24 can be 
separate from the brake lever 30. Brake lever 30 is con- 
nected to a brake control cable for controlling a brake 
device in a conventional manner. 
[0026] In the preferred embodiment, attachment 
portion 24 has a substantially circular clamping section 
31 that has a longitudinal split to form a pair of clamping 
jaws. The clamping jaws of clamping section 31 are 
coupled together by a fastener (not shown) for tighten- 
ing the clamping section 31 about handlebar 13. Since 
the attachment portion 24 is relatively conventional to 
those skilled in the art, attachment portion 24 will not be 
discussed or illustrated in further detail herein. 
[0027] Attachment portion 24 preferably has pivot 
shaft (not shown) for rotatably mounting take up mem- 
ber 26 thereto. The pivot shaft has a free end with a 
thread hole for threadedly receiving a fastener (not 
shown) therein. Since the precise connection between 
attachment portion 24 and take up member 26 is not 
important to the present invention, the connection 
between attachment portion 24 and take up member 26 
will not be discussed or illustrated further detail herein. 
[0028] In this embodiment, hand operating portion 
25 is in the form of a lever that is fixedly coupled to take 
up member 26. When a rider pushes hand operating 
portion or lever 25, this movement of hand operating 
portion or lever 25 causes take up member 26 to pivot 
about a rotational axis Y together with hand operating 
portion or lever 25. This movement of hand operating 
portion or lever 25 about rotational axis Y also causes 
the first shift cable 20a to be pulled and/or released so 
as to shift the rear derailleur 17. This shifting of rear 
derailleur 17 causes the chain 16 to move between 
gears. Movement of hand operating portion or lever 25 
also causes indicator cable 22a to be released or pulled 
so that gear indicator 21a displays the current gear 
position of chain 16. 

[0029] Take up member 26 is rotatably mounted on 
attachment portion 24 for rotating or pivoting about rota- 
tional axis Y due to movement of hand operating portion 
25. The precise pivotal connection between take up 
member 26 and attachment portion 24 is not critical to 
the present invention. Therefore, this connection will not 
be discussed or illustrated in detail herein. Moreover, it 
will be readily apparent to those skilled in the art from 
this disclosure that the connection can be similar to one 
of the subsequent embodiments disclosed herein. 
[0030] Preferably, as best seen in Figures 4 through 
10, take up member 26 is a cylindrical spool-type mem- 
ber with an axially extending center hole 34, a periph- 
eral winding surface 35, a shift cable attachment point 
36. an indicator cable attachment point 37, a connecting 
cable attachment point 38. Preferably, center hole 34 is 
rotatably mounted on the pivot shaft (not shown) 
extending outwardly from attachment portion 24 for 
rotation about rotational axis Y 
[0031 ] While three attachment points are illustrated 
in this embodiment, it will be readily apparent to those 
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skilled in the art from this disclosure that only shift cable 
attachment point 36 and an indicator cable attachment 
point 37 are necessary for this embodiment. Connecting 
cable attachment point 38 is utilized in another embodi- 
ment of the present invention, which is discussed below. 5 
[0032] Peripheral winding surface 35 has three 
peripheral winding grooves or recesses 41, 42 and 43. 
While three peripheral winding grooves or recesses are 
illustrated in this embodiment, it will be readily apparent 
to those skilled in the art from this disclosure that only 10 
two peripheral winding grooves or recesses are neces- 
sary lor this embodiment. The third peripheral winding 
grooves or recesses is utilized in another embodiment 
of the present invention, which is discussed below. 
[0033] Groove 41 is adapted to receive the shift 15 
cable 20a, while groove 42 is designed to receive the 
indicator cable 22a. Accordingly, rotation of take up 
member 26 will cause indicator cable 22a and' shift 
cable 20a to either be wound around peripheral winding 
surface 35 or unwound from peripheral winding surface 20 
35. 

[0034] As best seen in Figures 4, 5 and 9, shift 
cable attachment point 36 is preferably formed by an 
axially extending hole 44 and a outwardly extending slot 
45. Slot 45 connects with peripheral winding groove 41 . 25 
Shift cable attachment point 36 is basically formed 
along the peripheral winding surface 35. 
[0035] As best seen in Figures 4. 5 and 8, indicator 
cable attachment point 37 is formed by an axially 
extending hole 46 and a connecting slot 47 that exits out 30 
of the take up member 26 along its peripheral winding 
surface 35. Slot 47 connects with peripheral winding 
groove 42. The slots 45 and 47 of shift cable attachment 
point 36 and indicator cable attachment point 37 are 
such that shift cable 20a and indicator cable 22a 35 
extends in a substantially parallel manner from take up 
member 26. The term "substantially parallel" as utilized 
to describe the indicator cable 22a and the shift cable 
20a exiting the take up member 26 and the support 
housings should be construed as meaning an angle of 40 
as high as approximately 30°. 

[0036] As best seen in Figures 4, 5 and 10, con- 
necting cable attachment point 38 is formed by an axi- 
ally extending hole 48 and a connecting slot 49 that 
exits out of the take up member 26 along its peripheral 45 
winding surface 35. Slot 49 connects with peripheral 
winding groove 43. Slot 49 extends in substantially the 
opposite direction from slots 45 and 47 of shift cable 
attachment point 36 and indicator cable attachment 
point 37. 50 
[0037] Referring back to Figure 3. also the shift 
cable housing support 27 and the indicator cable hous- 
ing support 28 are fixedly mounted on attachment por- 
tion 24. In accordance with this preferred embodiment, 
the shift cable housing support 27 and the indicator 55 
cable housing support 28 have a common outer support 
that is fastened to attachment portion 24 via a conven- 
tional fastener such as a screw or rivet (not shown). 



Alternatively, outer support for shift cable housing sup- 
port 27 and indicator cable housing support 28 can be 
integrally formed with a portion of attachment portion 24 
as seen in one of the later embodiments. 
[0038] Preferably, shift cable housing support 27 
has a threaded bore 50 for receiving an adjustment 
member or barrel 51 therein. The adjustment member 
51 is threadedly received in the threaded bore 50 of shift 
cable housing support 27 so that the relative position of 
the outer casing and the inner wire of shift cable 20a 
can be adjusted relative to each other. Adjustment 
member 51 has a shift cable housing receiving bore 53. 
This shift cable housing receiving bore 53 is preferably 
a bore with a four to five millimeter diameter or slightly 
larger than a five millimeter diameter. In particular, shift 
cable housing receiving bore 53 is designed to receive 
a four or five millimeter diameter shift cable 20a. Prefer- 
ably, the longitudinal axis of shift cable housing receiv- 
ing bore 53 extends substantially parallel to the 
longitudinal axis of handlebar 13. 
[0039] A resistance enhancing spring (not shown) 
can be optionally disposed within adjustment member 
51 to prevent inadvertent movement of adjustment 
member 51 . Cable Adjustment member 51 operates in 
a well-known manner to adjust the tension on the inner 
wire of shift cable 20a. 

[0040] Indicator cable housing support 28 prefera- 
bly has a threaded bore 54 for receiving an adjustment 
member 55 such that the adjustment member 55 can be 
longitudinally adjusted relative to indicator cable hous- 
ing support 28. The adjustment member 55 has an axi- 
ally extending indicator housing receiving bore 56. 
Indicator cable housing receiving bore 56 is substan- 
tially parallel to shift cable housing receiving bore 53 
such that shift cable 20a and indicator cable 22a extend 
substantially parallel to the longitudinal axis X of the 
handlebar 13 as they exit their respective cable housing 
supports 27 and 28. A slit 57 is formed in indicator cable 
housing support 28 and adjustment member 55 to per- 
mit easy installation of indicator cable 22a. 
[0041] Since indicator cable 22a is only operating 
gear indicator 21a, indicator cable 22a can be con- 
structed of a smaller cable than shift cable 20a. For 
example, shift cable 20a is preferably a four to five mil- 
limeter diameter cable and indicator cable 22a is prefer- 
ably a three to four millimeter diameter cable. In other 
words, shift cable 20a and indicator cable 22a are sub- 
stantially the same diameter with indicator cable 22a 
being slightly smaller in diameter than shift cable 20a. 
[0042] Shift cable 20a preferably has a nipple 60 fix- 
edly coupled on a first cable end. while the other cable 
end is a free end. Indicator cable 22a, on the other 
hand, preferably, has a nipple 61 fixedly coupled at a 
first end and a nipple 62 fixedly coupled at a second 
end. The nipple 60 of the shift cable 20a is adapted to 
be coupled to the shift cable attachment point 36, while 
the other end of shift cable 20a is coupled to rear derail- 
leur 17. Nipples 61 of the indicator cable 22a is adapted 



6 



: <EP 1029780A2_I_> 



11 



EP 1 029 780 A2 



12 



to be coupled to the indicator cable attachment point 37 
of take-up member 26, while nipple 62 is adapted to be 
coupled to the gear indicator 21a. 
[0043] Referring now to Figures 11 through 13, an 
alternate shift operating device embodiment 19' is illus- s 
trated in accordance with another embodiment of the 
present invention. This alternative shift operating device 
19' is designed to be utilized with either first or second 
gear indicators 21a or 21 b as well as with gear indicator 
holder 23. This shift operating device 19' is a grip-type io 
of shifting device. In particular, rotation of the grip or 
hand operating portion 25' causes the shift cable 20a 
and the indicator cable 22a to be released or pulled for 
shifting gears. 

[0044] As shown in Figure 1 1 , shift operating device 15 
19* basically includes an attachment portion 24', a hand 
operating portion 25', a take-up member 26' (first and 
second take up parts 26a and 26b connected by a con- 
necting cable 29), a shift cable housing support 27' and 
an indicator cable housing support 28*. Shift operating 20 
device 19' is operatively coupled to rear or front derail- 
leur 17 or 18 via shift cable 20a or 20b and operatively 
coupled to one of the gear indicator 21a or 21b via indi- 
cator cable 22a or 22b. Shift operating device 19" is 
mounted around the handlebar 13 via clamping section 25 
65. Hand operating portion 25' is a rotatable handgrip 
that is structured for rotation around an axis X that is 
coaxial with handlebar 13. Take-up member 26' pulls 
and releases the inner wires of shift cable 20a and via 
indicator cable 22a as well pulls and releases connect- 30 
ing cable 29. 

[0045] Figures 1 2 and 1 3 are an exploded view of a 
portion of shift operating device 19' illustrating attach- 
ment portion 24', hand operating portion 25' and take up 
member 26' in more detail. The attachment portion 24' 35 
has a clamping section 65 that is used to fasten shift 
operating device 1 9' to handlebar 13 and a sipport sec- 
tion 66. Clamping section 65 includes a collar-shaped 
clamp member 67 structured to mount around handle- 
bar 13 with a clamp arm extending from clamping sec- 40 
tion 65 to coupled the shift cable housing support 27* 
and the indicator cable housing support 28' thereto. 
[0046] Clamp section 65 also includes a clamping 
fastener 68 and a nut 69 for a fastening attachment por- 
tion 24' to a portion of handlebar 13. In particular, tight- 45 
ening clamping fastener 68 with nut 69 causes clamping 
section 65 to tighten around a portion of handlebar 13. 
[0047] The attachment portion 24' also a generally 
flat surface with a pivot shaft 70 extending outwardly 
therefrom to rotatably support first take up part 26a of so 
take up member 26* around an axis Y that is oriented 
differently (e.g., perpendicular) relative to the handlebar 
axis X. 

[0048] First take up part 26a of take up member 26' 
is retained on pivot shaft 70 by a fastener 71 and 55 
washer 72. The fastener 71 extends into a threaded 
opening 73 formed in the end of pivot shaft 70. First take 
up part 26a of take up member 26' is preferably identical 



to take up member 26 of the first embodiment as seen 
in Figures 4-10. Accordingly, first take up part 26a of 
take up member 26' will not be separately illustrated 
herein. 

[0049] Preferably, first take up part 26a of take up 
member 26' is a cylindrical spool-type member with an 
axially extending center hole 34', a peripheral winding 
surface 35', a shift cable attachment point 36', an indica- 
tor cable attachment point 37', a connecting cable 
attachment point 38'. Preferably, center hole 34' is rotat- 
ably mounted on the pivot shaft 70 extending outwardly 
from attachment portion 24' for rotation about rotational 
axis Y. 

[0050] Peripheral winding surface 35' has three 
peripheral winding grooves or recesses 41*. 42* and 43*. 
The third peripheral winding grooves or recesses is uti- 
lized in another embodiment of the present invention, 
which is discussed below. 

[0051] Groove 41* is adapted to receive the shift 
cable 20a. Groove 42* is designed to receive the indica- 
tor cable 22a. Groove 43' is designed to receive the con- 
necting cable 29. Accordingly, rotation of take up 
member 26* will cause shift cable 20a, indicator cable 
22a and the connecting cable 29 to either be wound 
round peripheral winding surface 35 or unwound from 
peripheral winding surface 35. 
[0052] Shift cable attachment point 36* is preferably 
formed by an axially extending hole and an outwardly 
extending slot that connects with peripheral winding 
groove 41'. Shift cable attachment point 36* is basically 
formed along the peripheral winding surface 35*. Indica- 
tor cable attachment point 37' is formed by an axially 
extending hole and a connecting slot that exits out of the 
first take up part 26a along its peripheral winding sur- 
face 35' to connect with peripheral winding groove 42'. 
The slots of shift cable attachment point 36' and indica- 
tor cable attachment point 37' are such that shift cable 
20a and indicator cable 22a extends in a substantially 
parallel manner from first take up part 26a. The term 
"substantially parallel" as utilized to describe the indica- 
tor cable 22a and the shift cable 20a exiting first take up 
part 26a and the support housings should be construed 
as meaning an angle of as high as approximately 30°. 
Connecting cable attachment point 38' is formed by an 
axially extending hole and a connecting slot that exits 
out of the first take up part 26a along its peripheral wind- 
ing surface 35' to connect with peripheral winding 
groove 43*. 

[0053] Figure 13 is an exploded view of a particular 
embodiment of the second take up part 26b of the take 
member 26' and indexing mechanism 74 of the hand 
operating portion 25'. As shown in Figures 11 and 13, 
second take up part 26b of the take member 26' is rotat- 
ably coupled about the axis X of handlebar 13. Prefera- 
bly, indexing mechanism 74 of the hand operating 
portion 25' is used to control the movement of second 
take up part 26b of the take member 26' which in turn 
rotates first take up part 26a by connecting cable 29. 
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[0054] As seen in Figure 13, indexing mechanism 
74 preferably includes a fixed member 75, a rotatable 
handgrip or hand actuator 76 and an intermediate ele- 
ment 77. The fixed member 75 is fixedly attached to 
handlebar 13 in such a way that it cannot rotate in rela- 5 
tion to handlebar 13. Rotatable handgrip 76 is a tubular 
member with gripping protrusions capable of rotating 
around the handlebar axis X on fixed member 75. 
[0055] Rotatable handgrip 76 can have a variety of 
shapes. Thus, the term "tubular member" as used 10 
herein is not limited to a cylindrical tube, but also 
includes non-circular tubes as well as frustoconically 
shapes of circular and non-circular tubes. 
[0056] Intermediate element 77 (called "an idler") 
meshes with both the fixed member 75 and the rotatable is 
handgrip 76, and can rotate around the handlebar axis 
X. Intermediate element 77 can also move along the 
handlebar axis X. Take-up part 26b of the take member 
26' remains in constant gear engagement with the inter- 
mediate element 77, and can thus rotate integrally with 20 
intermediate element 77. Indexing mechanisms such as 
indexing mechanism 74 are well-known in the art, and 
thus, indexing mechanism 74 will not be discussed or 
illustrated in detail herein. 

[0057] A cable adjustment barrel or member 51 ' is 25 
threaded into the end of the shift cable housing 27'. The 
cable adjustment barrel or member 5V receiving outer 
casing of shift cable 20a. The cable adjustment barrel or 
member operates in a well- manner to adjust the ten- 
sion on inner wire of shift cable 20a. 30 
[0058] Also fixedly mounted on attachment portion 
24* are the shift cable housing support 27' and the indi- 
cator cable housing support 28*. In accordance with this 
preferred embodiment, the shift cable housing support 
27* and the indicator cable housing support 28' have a 35 
common outer support that is fastened to attachment 
portion 24' via a conventional fastener such as a screw 
or rivet (not shown). Alternatively, outer support for shift 
cable housing support 27' and indicator cable housing 
support 28' can be integrally formed with a portion of 40 
attachment portion 24 as seen in one of the later 
embodiments. 

[0059] Preferably, shift cable housing support 27 
has a threaded bore 50' for receiving an adjustment 
member or barrel 51* therein. The adjustment member 45 
51' is threadedly received in the threaded bore 50' of 
shift cable housing support 27 so that the relative posi- 
tion of the outer casing and the inner wire of shift cable 
20a can be adjusted relative to each other. Adjustment 
member 51* has a shift cable housing receiving bore so 
53'. This shift cable housing receiving bore 53' is prefer- 
ably a bore with a four to five millimeter diameter or 
slightly larger than a five millimeter diameter. In particu- 
lar, shift cable housing receiving bore 53' is designed to 
receive a four or five millimeter diameter shift cable 20a. 55 
Preferably, the longitudinal axis of shift cable housing 
receiving bore 53* extends substantially parallel to the 
longitudinal axis of handlebar 13. 



[0060] Indicator cable housing support 28' prefera- 
bly has a threaded bore (not shown) for receiving an 
adjustment member 55' such that the adjustment mem- 
ber 55* can be longitudinally adjusted relative to indica- 
tor cable housing suppori 28*. The adjustment member 
55' has an axially extending indicator housing receiving 
bore 56'. Indicator cable housing receiving bore 56' is 
substantially parallel to shift cable housing receiving 
bore 53' such that shift cable 20a and indicator cable 
22a extend substantially parallel to the longitudinal axis 
X of the handlebar 13 as they exit their respective cable 
housing supports 27 and 28'. A slit 57' is formed in indi- 
cator cable housing support 28' and adjustment mem- 
ber 55* to permit easy installation of indicator cable 22a. 
[0061 ] Referring now to Figure 1 4, a further alterna- 
tive embodiment of the shift operating device 19" is illus- 
trated in accordance with the present invention. Shift 
operating device 19" basically includes an attachment 
portion 24", a hand operating portion 25", a take-up 
member 26", a shift cable housing support 27" and an 
indicator cable housing support 28". Shift cable housing 
support 27" and an indicator cable housing support 28" 
are integrally formed with a portion of attachment por- 
tion 24". 

[0062] Similar to the second embodiment, this shift 
operating device 19" is a grip-type shifter in which rota- 
tion of the grip causes shifting of the gears. This alterna- 
tive shift operating device 19" is designed to be utilized 
with either first or second gear indicators 21a or 21b as 
well as with gear indicator holder 23. 
[0063] This shift operating device 1 9" is a simplified 
grip-type of shifting device. In particular, when shift 
operating device 19" is operatively coupled to rear 
derailleur 17 and gear indicator 21a, rotation of the grip 
or hand operating portion 25" causes the shift cable 20a 
and the indicator cable 22a to be released or pulled for 
shifting gears. The basic difference between this third 
embodiment and the second embodiment is that a sin- 
gle take-up member 26" is utilized. This take-up mem- 
ber 26" is located about a longitudinal axis X that is 
substantially parallel or concentric with the longitudinal 
axis X of the handlebar portion upon which the shift 
operating device 19" is attached. Take-up member 26" 
is substantially identical to take up member 26 of the 
first embodiment, except that the central pivot opening 
34"is larger to accommodate handlebar 1 3 therein. 
[0064] Preferably, shift cable housing support 27" 
has a threaded bore 50" for receiving an adjustment 
member or barrel 51" therein. The adjustment member 
51" is threadedly received in the threaded bore 50" of 
shift cable housing support 27" so that the relative posi- 
tion of the outer casing and the inner wire of shift cable 
20a can be adjusted relative to each other. Adjustment 
member 51" has a shift cable housing receiving bore 
53". This shift cable housing receiving bore 53" is pref- 
erably a bore with a four to five millimeter diameter or 
slightly larger than a five millimeter diameter. In particu- 
lar, shift cable housing receiving bore 53" is designed to 
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receive a four or five millimeter diameter shift cable 20a. 
Preferably, the longitudinal axis of shift cable housing 
receiving bore 53" extends substantially parallel to the 
longitudinal axis of handlebar 13. 

[0065] Indicator cable housing support 28" prefera- s 
bly has a threaded bore 54" for receiving an adjustment 
member 55" such that the adjustment member 55" can 
be longitudinally adjusted relative to indicator cable 
housing support 28". The adjustment member 55" has 
an axialiy extending indicator housing receiving bore 10 
56". Indicator cable housing receiving bore 56" is sub- 
stantially parallel to shift cable housing receiving bore 
53" such that shift cable 20a and indicator cable 22a 
extend substantially parallel to the longitudinal axis X of 
the handlebar 13 as they exit their respective cable is 
housing supports 27' and 28". A slit 57" is formed in 
indicator cable housing support 28" and adjustment 
member 55" to permit easy installation of indicator cable 
22a. 

[0066] In view of the similarities of this embodiment 20 
with prior embodiments, this embodiment will not be dis- 
cussed or illustrated in detail herein. Rather, it will be 
apparent to those skilled in the art from this disclosure 
that the description of the prior embodiments, the sub- 
sequent embodiments, can be utilized to understand 25 
the operation and construction ol this embodiment. 
[0067] Turning now to Figures 15-19. gear indicator 
21a will now be described in more detail. Gear indicator 
21a basically includes a housing 80, an indicator mem- 
ber 81 , a cable hook adapter 82, a biasing member 83 30 
and a pair of fasteners 84. Housing 80 is preferably con- 
structed of three pieces connected together by the fas- 
teners 84. In particular, the housing 80 has a first 
housing part 85, a second housing part 86 and a trans- 
parent cover 87 that are all fixedly coupled together by 35 
the fasteners 84. 

[0068] The first housing part 85 and the second 
housing part 86 has the indicator member 81 slidably 
received therebetween and viewable through the trans- 
parent cover 87. More specifically, first housing part 85 40 
has a cavity 88 forming an indicator path with the indica- 
tor member 81 movably positioned therein. The first 
housing part 85 has a first end 90, a second end 91, a 
pair of lateral side walls 92 and a bottom wall 93. The 
first end 90 has a hook 94 for fastening the biasing 45 
member 83 thereto, while the second end 91 has a 
semi-circular groove or recess 96. More specifically, 
recess 96 forms half of an indicator cable receiving 
opening that is a step-shaped bore. 

[0069] The side walls 92 each has a stopper or so 
abutment 97 extending inwardly into the cavity 88. 
These stoppers 97 are substantially aligned with each 
other and spaced apart to form a slit 99, which is large 
enough that the cable hook adapter 82 and a portion of 
the biasing member 83 can pass therethrough. How- 55 
ever, this slit 99 is smaller than the width of the indicator 
member 81 so that the indicator member 81 cannot 
pass therethrough. 



[0070] The second housing part 86 is substantially 
identical to the first housing part 85, except that it is a 
mirror image of the first housing part 85 and also 
includes a viewing window 100 formed in its upper sur- 
face for receiving transparent cover 87 therein. More 
specifically, second housing part 86 has a longitudinally 
extending cavity 101 that joins with the cavity 88 of the 
first housing part 85. Also, a pair of stoppers 102 extend 
inwardly into the cavity 101 in substantially the same 
position as the other stoppers 97 of the first housing 
part 85. 

[0071] The second housing part 86 also has a lon- 
gitudinally extending recess 103 that is a step-shaped 
recess having a first semi -cylindrical portion and a sec- 
ond semi-cylindrical portion for receiving a portion of the 
indicator cable 22a therein. When the first and second 
housing parts 85 and 86 are joined together, the longi- 
tudinal recesses 96 and 1 03 form a step-shaped bore 
having a first cylindrical section sized to receive the 
outer casing of the indicator cable and a second cylin- 
drical section which allows the inner wire of the indicator 
cable 22a to pass therethrough such that the end of the 
inner wire of indicator cable 22a can be coupled to indi- 
cator member 81 . 

[0072] Indicator member 81 is frictionally retained 
on the cable end of the inner wire of the indicator cable 
22a. In other words, indicator member 81 is normally 
frictionally held in its position until a force is applied that 
is greater than the friction force between the indicator 
member 81 and the indicator cable 22a. Preferably, the 
biasing member 83 has a biasing force that is greater 
than the friction force between the indicator member 81 
and the inner wire of the indicator cable 22a as 
explained below. Preferably, the indicator member 81 is 
a hard, rigid member constructed of a suitable material 
such as a plastic material. The indicator member 81 
preferably extends substantially the entire width of the 
housing cavity such that the indicator member 81 does 
not tilt within the housing cavity. 
[0073] Transparent cover 87 preferably includes a 
gear position indicia portion 110 having a plurality of 
markings (seven) graphically representing the size of 
the gear that is currently being utilized. In other words, 
when the indicator member 81 is aligned with one of the 
marks, this will indicate which gear is engaged by the 
chain 16. 

[0074] Cable hook adapter 82 has a transverse 
bore 111 and a slit 112. Transverse bore 111 receives 
nipple 62 of the indicator cable 22a, while slit 112 
receives the inner wire of the indicator cable 22a such 
that cable hook adapter 82 is frictionally retained on the 
nipple 62 of the inner wire of indicator cable 22a. Cable 
hook adapter 82 also has a hook 1 13 on the opposite 
end from the slit end. This hook 113 engages one of the 
ends of the biasing member 83 for fastening the biasing 
member 83 to the cable end of the inner wire of the indi- 
cator cable 22a. 

[0075] The biasing member 83 is preferably a coil 
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tension spring. The biasing member 83 has a first bias- 
ing end 1 14 coupled to the first cable end of the inner 
wire of indicator cable 22a and a second biasing end 
1 15 coupled to the interior of the housing. More specifi- 
cally, the first biasing end 114 has a hook that engages 5 
the hook 1 13 of the cable hook adapter 82. The second 
biasing end 1 15 also has a hook that engages the hook 
94 of the first housing part 85. 

[0076] The fasteners 84 are preferably a pair of 
screws and a pair of nuts that extend through holes 
formed in the first housing part 85, the second housing 
part 86 and the transparent cover 87 to fixedly secure 
the three parts together. 

[0077] In the illustrated embodiment of the gear 
indicator 21a, the high gear position or small sprocket 
position is located at the left end of the movement of the 
indicator member, while the low gear position or large 
gear position is located at the right end of the movement 
of the indicator member 81 . Of course, it will be appar- 
ent to those skilled in the art from this disclosure that the 
positions of the high and low gears can be reversed. 
The arrangement of the gear positions on the indicator 
21a will depend upon the type of derailleur being used 
and the direction of the force of the derailleur's biasing 
member. 

[0078] When the gear indicator 21a is assembled, 
and the chain 16 is on the small sprocket, the indicator 
member 81 is moved to the leftmost position (leftmost 
gear position mark) such that it abuts against the stop- 
pers 97 and 102. In this position, the stoppers 97 and 
102 are located between the indicator member 81 and 
the cable hook adapter 82. When the chain 16 is moved 
by the shift operating device 19a, the indicator member 
81 will move a predetermined distance that corresponds 
with the next gear position mark on the transparent 
cover 87. In other words, the gear positioning marks or 
indicia on the transparent cover 87 are spaced predeter- 
mined distances from the stoppers 97 and 1 02, with the 
distance from the stoppers 97 and 102 to each gear 
positioning marks or indicia corresponding to the dis- 40 
tance of movement from the small gear to that particular 
gear. The second end or wall 91 of the cavity 88 also 
forms a stopper that corresponds to the low position or 
the large sprocket. Accordingly, in the event that the 
indicator cable 22a becomes elongated, this indicator 45 
member 81 will automatically adjust or recalibrate the 
indicator member 81 relative to the gear position marks 
of the housing 80. Moreover, if during assembly, the 
indicator member 81 is accidentally moved from its set 
position, the indicator member 81 will engage one of the so 
stoppers so as to recalibrate or readjust the unit to its 
proper position. 

[0079] While the gear positioned indicia portion 110 
is formed on the transparent cover 87, it will be apparent 
to those skilled in the art from this disclosure that the 55 
gear position indicia portion 110 could be formed on 
one of the housing parts, if needed and/or desired. In 
particular, in this embodiment, it is only necessary that 



the gear position indicia portion 110 be non-movably 
located relative to the stoppers 97 and 1 02. 
[0080] Referring now to Figures 20 and 21 , an alter- 
nate embodiment of the gear indicator 2 V is illustrated 
in accordance with the present invention, in this embod- 
iment, the indicator member 81 1 can be fixedly coupled 
to the inner wire of the cable 22a such that there is no 
relative movement. Rather, the automatic adjustment is 
accomplished by having the transparent cover 87' being 
frictionally engaged with the upper housing part 86', and 
having the stoppers 9Tformed on the transparent cover 
87\ In view of the similarities between this embodiment 
and the first embodiment of the gear indicator 21a, this 
embodiment of the gear indicator 21* will not be dis- 
cussed or illustrated in detail herein. Rather, it will be 
apparent to those skilled in the art that the description of 
the construction and operation of the first embodiment 
can be easily extrapolated to this embodiment. 
[0081] Gear indicator 21' basically includes a hous- 
ing 80\ an indicator member 81\ a cable hook adapter 
82', a biasing member 83' and a pair of fasteners 84'. 
Housing 80' is preferably constructed of three pieces 
connected together by the fasteners 84'. In particular, 
the housing 80' has a first housing part 85'and a second 
housing part 86' that are fixedly coupled together by the 
fasteners 84*. A transparent cover 87' is frictionally 
retained with in viewing window 100'. The first housing 
part 85' and the second housing part 86' has the indica- 
tor member 81' slidably received therebetween and 
viewable through the transparent cover ST. Transparent 
cover 87' is moved by stoppers 97 being engaged with 
indicator 81' upon elongation of indicator cable 22a or 
misalignment of indicator member 81'. 
[0082] Referring now to Figures 22 through 24, an 
alternate gear indicator 2V n is illustrated in accordance 
with another embodiment of the present invention, In 
this embodiment, the gear indicator 21"' is no longer 
automatically adjusted to compensate for elongation 
indicator cable 22a or misalignment of the indicator 
member 81'". In this embodiment, the stoppers have 
been eliminated, and the transparent cover 87"' is man- 
ually adjusted. This manual adjustment can occur by 
either having a friction fit between the transparent cover 
87*" and the fasteners 84'" or by loosening the fasteners 
84"' to allow for the transparent cover 87"' to be moved 
along its longitudinal axis. 

[0083] Basically, the transparent cover 87'" is pro- 
vided with a pair of elongated slots 120 with the fasten- 
ers 84"* located therein. Accordingly, the transparent 
cover can be moved along the recess formed in the 
upper housing part. While the transparent cover 87'" is 
illustrated with slots 120 that engage stationary fasten- 
ers 84*" secured to the housing 80'", it will be apparent 
to those skilled in the art from this disclosure that other 
types of sliding arrangements can be utilized. For exam- 
ple, the slots could be formed in the housing parts, and 
a pair of tabs can be extending from the transparent 
cover into the slots of the housing parts to control the 
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movement of the transparent cover. In other words, the 
fasteners would be stationary relative to the transparent 
cover, but movable relative to the upper and lower hous- 
ing parts. 

[0084] Referring now to Figures 25 and 26. gear 5 
indicator holder 23 will now be discussed in more detail. 
Gear indicator holder 23 is designed to allow the shifting 
units 1 1a and 1 1b to be easily installed onto handlebars 
13. Moreover, the gear indicator holder 23 is designed 
to accommodate various handlebars. Gear indicator io 
holder 23 adjustably supports gear indicators 21a and 
21b such that gear indicators 21a and 21b can move in 
a direction that is substantially perpendicular to the ver- 
tical center plane of the bicycle. More specifically, gear 
indicator holder 23 is designed to be mounted adjacent is 
to the center of the handlebar 13 with the gear indica- 
tors 21a and 21b being slidably coupled thereto for 
movement generally along the longitudinal axis of han- 
dlebar 13. 

[0085] Basically, gear indicator holder 23 includes 20 
an attachment portion 121 and a gear indicator support 
portion 122. The attachment portion 121 is preferably a 
clamping member that engages the handlebar 13 to 
secure gear indicator holder 23 to handlebar 13. In the 
illustrated embodiment, attachment portion 121 has a 25 
tubular clamping section 123 that is split along its longi- 
tudinal axis to form a pair of clamping jaws that are cou- 
pled together via a fastener 124. Of course, it will be 
apparent to those skilled in the art from this disclosure 
that the fastener 124 can be eliminated and that a snap- 30 
on type of clamp could be utilized. In any event, it is pre- 
ferred that the attachment portion 121 be integrally 
formed or molded with the support portion 122 as a 
one-piece, unitary member. Preferably, the attachment 
portion 121 (minus the fastener 124) and the support 35 
portion 122 are formed of a plastic material. 
[0086] The support portion 122 preferably includes 
a base having a substantially planar support surface 
with six coupling members 125 extending outwardly 
from the planar surface of the base. The coupling mem- 40 
bers 125 are preferably arranged in three rows so as to 
form a pair of retaining slots for slidably receiving gear 
indicators 221a and 221b, respectively. More specifi- 
cally, the coupling members 125 extend substantially 
perpendicular to the base with two of the coupling mem- 45 
bers 125 being common between the two retaining 
slots. Each of the coupling members 125 has a free end 
with an abutment surface to retain the gear indicators 
21a and 21b thereon. Preferably, the retaining slots are 
formed such that their longitudinal axes are substan- so 
tially parallel to each other. These longitudinal axes are 
preferably also parallel to the longitudinal axis of the 
handlebar at its center portion. 

[0087] Referring now to Figures 27 and 28. an alter- 
nate indicator assembly is illustrated in accordance with 55 
another embodiment of the present invention. This 
alternate indicator assembly has a modified gear indica- 
tor holder 223 for holding a pair of modified gear indica- 



tors 221a and 221b. In this embodiment, gear indicator 
holder 223 has been simplified and the housings of gear 
indicators 221a and 221b have modified to be coupled 
together in a sliding manner. 

[0088] Gear indicator holder 223 adjustably sup- 
ports gear indicators 221 a and 22 1 b such that gear indi- 
cators 221a and 221b can move in a direction that is 
substantially perpendicular to the vertical center plane 
of the bicycle. More specifically, gear indicator holder 
223 is designed to be mounted adjacent to the center of 
the handlebar 13 with the gear indicators 221a and 
221b being slidably coupled thereto for movement gen- 
erally along the longitudinal axis of handlebar 13. 
[0089] Basically, gear indicator holder 223 includes 
an attachment portion 121* and a gear indicator support 
portion 1 22\ The attachment portion 1 21 ' is preferably a 
clamping member that engages the handlebar 13 to 
secure gear indicator holder 223 to handlebar 13. In the 
illustrated embodiment, attachment portion 12V has a 
tubular clamping section 123' that is split along its longi- 
tudinal axis to form a pair of clamping jaws that are cou- 
pled together via a fastener 124'. Of course, it will be 
apparent to those skilled in the art from this disclosure 
that the fastener 1 24' can be eliminated and that a snap- 
on type of clamp could be utilized. In any event, it is pre- 
ferred that the attachment portion 12V be integrally 
formed or molded with the support portion as a one- 
piece, unitary member. Preferably, the attachment por- 
tion (minus the fastener) and the support portion are 
formed of a plastic material. 

[0090] The support portion 1 22' preferably includes 
a brace having a substantially planar support surface 
with four coupling members 125' extending outwardly 
from the planar surface of the base. The coupling mem- 
bers 125' are preferably arranged in two rows so as to 
form a single retaining slot with a sliding surface on sup- 
port portion 122* for slidably receiving gear indicators 
221a and 221b. respectively. More specifically, the cou- 
pling members 125'extend substantially perpendicular 
to the base. Each of the coupling members 125' has a 
free end with an abutment surface to retain the gear 
indicators 221a and 221b thereon. Preferably, the 
retaining slots are formed such that their longitudinal 
axes are substantially parallel to each other. These lon- 
gitudinal axes are preferably also parallel to the longitu- 
dinal axis of the handlebar at its center portion. 
[0091] Gear indicators 221a and 221b are slidably 
coupled together by a rib and slot configuration. More 
specifically, gear indicator 221b has a longitudinally 
extending rib 230 that is integrally formed with its hous- 
ing, while gear indicator 221a has a longitudinally 
extending slot 231 that is integrally formed in its hous- 
ing. This rib and slot arrangement can be a mortise and 
tenon arrangement that holds gear indicators 221a and 
221b together. 

[0092] While several embodiments have been cho- 
sen to illustrate the present invention, it will be apparent 
to those skilled in the art from this disclosure that vari- 
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ous changes and modifications can be made herein 
without departing from the scope of the invention as 
defined in the appended claims. Furthermore, the fore- 
going description of the embodiments according to the 
present invention are provided for illustration only, and 
not for the purpose of limiting the invention as defined 
by the appended claims and their equivalents. 

Claims 

1 . A shift operating device (1 9a, 1 9b) for a bicycle( 1 0), 
comprising: 

an attachment portion (24, 24', 24") adapted to 
be coupled to a portion of a handlebar (13) of 
the bicycle (10); 

a hand operating portion (25, 25', 25") coupled 
to said attachment portion (24, 24*. 24") to 
move between a plurality of shifting positions; 
and 

a take up member (26, 26\ 26") cperatively 
coupled to said hand operating portion (25, 25', 
25") to move in response to movement of said 
hand operating portion, said take up member 
(26, 26', 26") having a peripheral winding sur- 
face (35, 35'). a first cable attachment point 
(36, 36') and a second cable attachment point 
(37, 37'), 

said first and second cable attachment points 
(36, 36'; 37, 37) of said take up member (26, 
26', 26") being located such that first and sec- 
ond cables (20a. 20b; 22a, 22b) extend out- 
wardly from said take up member (26, 26', 26") 
and winds about said peripheral winding sur- 
face (35, 35'). 

2. A shift operating device according to claim 1, 
wherein 

said hand operating portion (25, 25', 25") is a 
pivotally mounted lever. 

3. A shift operating device according to claim 1 or 2, 
wherein 

said take up member (26, 26', 26") has a first 
peripheral surface (35, 35') for guiding the first 
cable. 

4. A shift operating device according to any of the pre- 
ceding claims, wherein 

said take up member (26, 26', 26") has a sec- 
ond peripheral surface for guiding the second 
cable. 

5. A shift operating device according to any of the pre- 
ceding claims, further comprising 
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a first cable housing support (27, 27\ 27") 
located adjacent said take up member (26, 26*, 
26"), and having a first cable housing receiving 
bore (53, 53', 53"). 

A shift operating device according to any of the pre- 
ceding claims, further comprising 

a second cable housing support (28, 28*. 28") 
is located adjacent said take up member (26, 
26', 26"), and having a second cable housing 
receiving bore (56, 56', 56"). 

7. A shift operating device according to any of the pre- 
ceding claims, wherein 

said second cable housing receiving bore (56, 
56'. 56") is substantially "same diameter as said 
first cable housing receiving bore (53, 53*. 53"). 

8. A shift operating device according to any of the pre- 
ceding claims, wherein 

said second cable housing receiving bore (56, 
56', 56") has a smaller diameter than said first 
cable housing receiving bore (53, 53\ 53"). 

9. A shift operating device according to any of the pre- 
ceding claims, wherein 

said second cable housing support (28. 28', 
28") has a slit (57, 57\ 57") extending from said 
second cable housing receiving bore (56, 56', 
56"). 

1 0. A shift operating device according to any of the pre- 
ceding claims, wherein 

said first and second cable housing supports 
(27, 27', 27"; 28, 28'. 28") are located adjacent 
each other and extend longitudinally in sub- 
stantially the same direction. 

1 1 . A shift operating device according to any of the pre- 
ceding claims, wherein 

said second cable (22a, 22b) is an indicator 
cable having a nipple (61, 62) formed at both 
ends and one of said nipples (62) is coupled to 
said second cable attachment point (37). 

1 2. A shift operating device according to any of the pre- 
ceding claims, wherein 

said first cable (20a, 20b) is a shift cable with a 
first shift cable end coupled to said first cable 
attachment point (36). 



12 



BNSDOCID: <EP 1 029780A2J_> 



23 



EP 1 029 780 A2 



24 



1 3. A shift operating device according to any of the pre- 
ceding claims, wherein 



21. A shift operating device according to claim 20, 
wherein 



said second cable (22a, 22b) is an indicator 
cable with a first indicator cable end coupled to 
said second cable attachment point (37). 

14. A shift operating device (19') according to claim 1, 
wherein 

said hand operating portion (25') includes a 
tubular hand actuator (76). 

15. A shift operating device according to claim 14, 
wherein 

said tubular hand actuator (76) is rotatably 
mounted about a first longitudinal axis.(X) of 
the portion of the handle bar (1 3) of the bicycle. 

1 6. A shift operating device according to daim 1 4 or 1 5, 
wherein 

the take up member rotates about a second 
longitudinal axis. 

17. A shift operating device according to the preceting 
claims 14 to 16, wherein 

said first longitudinal axis (X) of said tubular 
hand actuator is substantially axially aligned 
with said second longitudinal axis of said take 
up member(26'). 

18. A shift operating device according to any of the pre- 
ceding claims, wherein 

said first cable housing support (27, 27', 27") 
includes a first longitudinally movable adjust- 
ment member (51) with said first cable housing 
receiving bore (53, 53\ 53") formed therein. 

19. A shift operating device according to claim 18, 
wherein 

said second cable support (28, 28\ 28") 
includes a second longitudinally movable 
adjustment member (55) with said second 
cable housing receiving bore (56, 56', 56") 
formed therein. 

20. A shift operating device according to any of the pre- 
ceding claims, wherein 

said take up member (26. 26', 26") includes a 
first take up part (26a) and a second take up 
part (26b). 



said first take up part (26a) rotates about a first 
longitudinal axis (Y). 

22. A shift operating device according to any of the pre- 
ceding claims, wherein 

said second take up part (26b) rotates about a 
second longitudinal axis of the portion of the 
handle bar of the bicycle. 

23. A shift operating device according to any of the pre- 
ceding claims, wherein 

said second take up part (26b) is operatively 
connected to said first take up part (26a) by a 
connecting cable (29). 

24. A shift operating device according to any of the pre- 
ceding claims, wherein 

said first take up part (26a) has a first periph- 
eral surface (35. 35') for guiding said first cable 
(20a. 20b). 

25. A shift operating device according to any of the pre- 
ceding claims, wherein 

said first take up part (26a) has a second 
peripheral surface for guiding said second 
cable (22a, 22b). - 



35 26. A shift operating device according to any of the pre- 
ceding claims, wherein 

said first take up part (26a) has a third periph- 
eral surface for guiding a third cable (29). 
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27. A shift operating device according to any of the pre- 
ceding claims, wherein 

said third cable (29) is operatively coupled 
between said first and second take up parts 
(26a, 26b). 

28. A shift operating device according to any of the pre- 
ceding claims, further comprising 

a first cable housing support (27, 27', 27') 
located adjacent said first take up part (26a), 
and having a first cable housing receiving bore 
(53. 53\ 53"). 

29. A shift operating device according to any of the pre- 
ceding claims, further comprising 
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a second cable housing support (28, 28', 28") 
located adjacent said first take up part (26a), 
and having a second cable housing receiving 
bore (56, 56', 56"). 

5 

30. A shift operating device for a bicycle, comprising 

an attachment portion (24, 24\ 24") adapted to 
be coupled to a portion of a handlebar (13) of 
the bicycle (10); 10 
a hand operating portion (25, 25', 25") movably 
coupled relative to said attachment portion (24, 
24', 24*'); and 

a take up member (26, 26', 26") operatively 
coupled to said hand operating portion (25, 25\ 15 
25") to move in response to movement of said 
hand operating portion, said take up member 
(26, 26', 26") having a first cable attachment 
point and a second cable attachment point 
(36); 20 
a first cable housing support (27, 27, 27") 
located adjacent said take up member (26, 26', 
26"), and having a first cable housing receiving 
bore (53, 53\ 53") to guide said first cable (20a) 
from said take up member (26, 26*, 26"); and 25 
a second cable housing support (28. 28', 28") 
located adjacent said first cable housing sup- 
port (27, 27', 27"), and having a second cable 
housing receiving bore (56, 56', 56") to guide a 
second cable (22a) from said take up member 30 
(26, 26', 26"), said second cable housing 
receiving bore being arranged to extend longi- 
tudinally in substantially the same direction as 
said first cable housing receiving bore. 

35 

31. A shift operating device according to claim 30 and 
any of claims 2 to 29, wherein 

said take up member (26, 26', 26") has a first 
peripheral groove (41 ) for guiding the first cable 40 
(20a). 

32. A shift operating device according to claim 31, 
wherein 

45 

said take up member (26, 26', 26") has a sec- 
ond peripheral groove (42) surface for guiding 
the second cable (22a). 

33. A shift operating device for a bicycle, comprising so 

an attachment portion adapted to be coupled to 
a portion of a bicycle (10); 
a hand operating portion movably coupled to 
said attachment portion ; 55 
a take up member operatively coupled to said 
hand operating portion to move in response to 
movement of said hand operating portion, said 



take up member having a shift cable attach- 
ment point and an indicator cable attachment 
point, said take up member having a peripheral 
winding surface; 

an indicator cable having a first end and a sec- 
ond end with said first end located in said 
peripheral surface of said take up member; and 
a gear indicator having an indicator housing 
with an indicator member coupled to said sec- 
ond end of said indicator cable for movement of 
said indicator member relative to said indicator 
housing. 

34. A shift operating device according to claim 33 and 
any of claims 2 to 29. 
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(54) Shift operating device 

(57) A shift operating device 19a, 19b for a bicycle 
1 0 is provided to change gears of the bicycle. The shift 
operating device 1 9a, 1 9b is coupled to the front or rear 
derailleur 18 via a shift cable 20a, 20b. The shift oper- 
ating device 1 9a, 1 9b is also coupled to a gear indicator 
device 21a, 21b via an indicator cable 22a, 22b. The 
shift operating device 19a, 19b has an attachment por- 
tion 24, 24*, 24", a hand operating portion 25, 25', 25", 
and a take up member 26, 26', 26". The attachment por- 
tion 24, 24V 24" is adapted to be coupled to a portion of 
a handlebar 13 of the bicycle 10. The hcnd operating 
portion 25, 25', 25" is coupled to the attachment portion 



24, 24', 24" to move between a plurality of shifting posi- 
tions. The take up member 26, 26', 26" is operatively 
coupled to the hand operating portion 25, 24', 25" to 
move in response to movement of the hand operating 
portion 25, 25', 25". The take up member has a periph- 
eral winding surface 35, 35', a first cable attachment 
point 36, 36' and a second cable attachment point 37, 
37'. The first and second cable attachment points 36, 
36'; 3737' of the take up member 26, 26', 26" are located 
such that shift and indicator cables 20a, 20b; 22a, 22b 
extend outwardly from the take up member 26, 26', 26" 
and winds about the peripheral winding surface 35, 35*. 
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